INTRODUCTION
As a common disease in the biliary system, choledocholithiasis usually leaves severe trauma even the obstruction can be resolved effectively through choledocholithotomy, resulting in a poor tolerance for elder patients. Endoscopic retrograde cholangiopancreatography (ERCP) and endoscopic sphincterotomy (EST) are the major methods with minimal invasions for treatment of choledocholithiasis and have shown a variety of advantages, like a high efficiency in removal of calculus, minimal trauma, a low incidence of complications and short length of stay in hospital 1,2 . In this article, we investigated the clinical efficacy and safety of endoscopic retrograde cholangiopancreatography in the treatment of elder choledocholithiasis, and the detailed information is reported as follow:
1 DATA AND METHODS
Clinical data
A total of 100 elder patients who were diagnosed as choledocholithiasis in this hospital between May 2016 and May 2017 and had the surgical indications were enrolled in this study. Among these patients, there were 73 males and 27 females aged between 61 and 78 years old with an average of (68.1±8.6) years old. After admission, they underwent CT or MRCP, through which they were diagnosed as choledocholithiasis, and the diagnoses were all confirmed by the ERCP. According to the surgical methods, they were divided into the ERCP group and the surgical group, and the differences in the demographic data, complications, and type, diameter and number of calculus showed no statistical significance (p>0.05; Table 1 ).
Treatment

ERCP group
Under non-intratracheal intubation anesthesia, duodenoscope was inserted through the mouth, stomach to get into the duodenum, where the major papilla was found in the descending segment. Guided by the guiding wire, sphincterotome was used for biliary cannulation, and then the contrast agent was injected to clarify the size, position, and quantity of choledocholithiasis. Papillotomy was performed according to the position of uplift of the papilla and the size of calculus, and the basket was placed to retrieve the calculus under the monitoring of radioactive rays; otherwise, calculus was destroyed mechanically or retrieved after dilation by balloon. For small calculus, balloon was recommended to drag the calculus out. For patients that had too many calculi to remove all at once, it was suggested to repeat the steps above to remove all calculi. After surgery, nasobiliary drainage was placed routinely, and diet was forbidden for 24 h. In addition, patients were monitored closely for 24 to 48 h 3 .
Surgical group
After general anesthesia and pneumoperitoneum, Trocar was inserted appropriately, and the surgical vision of common bile duct was exposed sufficiently using an electrocautery or elastic separating plier. Then, the duct was confirmed to be the bile duct through puncture-aspiration of the bile duct and was cut for calculus removal using lithotomy forceps or choledochoscope. A T tube was inserted into the bile duct that was later sutured. In the Winslons hole, a drainage tube was inserted. After surgery, the routine anti-infection procedure was performed with fluid infusion and hemostasis treatment, and patients were required to undergo routine examinations of blood and liver functions.
Observation
Treatment
Treatment was observed through following indicators: success rate of calculus removal, surgical duration, postoperative bedridden time, remission time of abdominal pains, recession time of jaundice, duration of anti-infection treatment, length of stay in hospital and complications; we also compared those indicators between two groups.
Stress responses
During the surgery, peripheral blood was collected to detect the levels of TNF-α, IL-1, and IL-6 of patients in two groups through ELISA. After surgery, cases of ERCP-associated complications, effusion surrounding the incision, residue of calculi, infection and fever in two groups were recorded.
Statistical analysis
Statistical analysis was carried out with SPSS 18.0. Measurement data were presented as mean ± standard deviation (), and t test was applied in comparison. For comparison of the enumeration data, chi-the square test was adopted. α=0.05 was set as the inspection level.
RESULTS
Treatment
In the ERCP group, the surgical duration, remission time of abdominal pains, recession of jaundice, postoperative bedridden time, anti-infection treatment duration and length of stay in hospital were all significantly shorter than those in the surgical group (p<0.05; Table 2 ).
Levels of TNF-α, IL-1, and IL-6
During the surgery, the levels of TNF-α, IL-1, and IL-6 in the ERCP group were significantly lower than those in the surgery group (p<0.05; Table 3 ).
Comparison of the success rate of calculus removal and complications
In the ERCP group, the success rate of calculus removal was 98%, while the first-time and second-time success rates were 92% (46/50) and 6% (3/50) with no failure in calculus removal; there was one patient with mild pancreatitis that was recovered after 3 days of symptomatic treatment; no ERCP-related complications, like bleeding or perforation events, were observed. In the surgery group, there were 6 patients with fever caused by postoperative infection, 7 patients with effusion surrounding the puncture site of the abdominal wall, and 12 with abdominal pain or dull pain. Comparison of the success rate of calculus removal showed that the difference had no statistical significance (p>0.05), while the incidence rate of the complications in the ERCP group (2%) was significantly lower than that in the surgical group (p<0.01; Table 4 ). 
-DISCUSSION
As a common disease in biliary system, choledocholithiasis usually leads to incomplete obstruction in the bile duct, which, with the variations in position, contraction, and movement of the common bile duct, can migrate inside the biliary system, thus giving rise to the intermittent attack 4 . According to its pathogenesis, choledocholithiasis is divided into two types, i.e. the secondary and primary choledocholithiasis: Secondary choledocholithiasis is generated from the gall bladder in a small volume, and quite susceptible to be stuck in ampullar region, thus resulting in acute clinical symptoms; primary choledocholithiasis originates in local part, but the compensate dilation of common bile duct usually curbs its adverse effect, which can prevent the symptoms of acute obstruction 5 . For cases without obstruction in common bile duct, patients present only mild abdominal discomfort or pains; for cases with obstruction, patients may complain about acute angina, or even jaundice in some severe cases; once the disease advances into this stage, clinical symptoms can be alleviated through spasmolysis or anti-infection treatment. For recurrent symptoms or purulency in common bile duct, surgical treatment should be considered 6 .
In clinical practice, sphincterotomy is usually considered for treatment of choledocholithiasis, in which an incision is made on the bile duct to remove the calculus, and obstruction is resolved through drainage by T tube 7 . Nowadays, sphincterotomy has been adopted by many hospitals in China for its advantages like a small invasion. However, suture of the incision in the bile duct is one of the problems to be solved. Besides, sphincterotomy also causes severe trauma to patients, leaving scars or stenosis, and for these cases, patients usually face a bigger risk if they have the recurrence of choledocholithiasis 8 , and the symptoms like abdominal pains, fever or jaundice may require the surgical treatment again 9 . Thus, indications should be fully confirmed before sphincterotomy.
In recent years, many clinical researchers have made a tremendous effort in searching for a new method for treatment of choledocholithiasis with small invasions, so as to avoid the trauma caused by surgery, and benefit the prognosis of patients 10 . ERCP can get into the bile duct through the papillary of the duodenum, where an incision can be made against the size of choledocholithiasis to remove the calculus, thereby resolve the obstruction; thus, ERCP is excellent in mini-invasion and efficiency, and patients can rapidly recover after operation 11 . Through comparison between the two groups, we found that the success rate of the calculus removal in the ERCP group was significantly higher than that in the surgical group, and the surgical duration, postoperative bedridden time, remission time of abdominal pain, recession time of jaundice, duration of anti-infection treatment, and length of stay in hospital were all significantly shorter than those in the surgical group, suggesting a positive value of ERCP in treatment of choledocholithiasis.
To further evaluate the safety of ERCP in the treatment of choledocholithiasis, we observed the inflammatory responses during the operation and the complications after operation. At the time of surgical injury, the release of inflammatory factors could be triggered in response to the tissue injuries. In this study, changing the level of TNF-α was the first to be observed after trauma, which could not only mediate the inflammatory responses, but also involve in the recruitment of the inflammatory mediators; IL-1 and IL-6 are the inflammatory factors directly involved in the injuries 12 . Through comparison of the indicators of inflammatory responses between the two groups, we noted that the levels of TNF-α, IL-1, and IL-6 in the ERCP group were significantly lower than those in the surgical group, reflecting that ERCP results in a milder inflammatory response. Besides, we also observed that the incidence rate of ERCP-associated complications in the ERCP group was lower than that in the surgical group, which showed that ERCP is the most ideal choice for the treatment of choledocholithiasis.
Successful intubation in bile duct is necessary for the ERCP, especially for incarcerated gallstones, giant calculus or complications of acute cholangitis, for which pre-cut sphincterotomy should be considered 13 . Moreover, how to remove the giant calculus confuses the physicians. In this study, endoscopic sphincterotomy was made at the papillary for mechanical lithotripsy, dilation by balloon or direct removal by lithotomy balloon; analysis of the efficacy showed that dilation by balloon following the endoscopic sphincterotomy can significantly increase the efficiency in calculus removal, shorten the removal time and decrease the risk of complications, which, however, also requires abundant clinical experience of the endoscopist 14 . Nevertheless, for elder choledocholithiasis, ERCP is conducive to the control of trauma, recovery, alleviation of inflammatory responses and reduction of the complications, and, thus, it is an ideal treatment method for choledocholithiasis.
